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ABSTRACT 


The  Nondestructive  Testing  Information  Center  uses  the  Terma- 
trex  svstem  of  coordinate  indexing  to  identify  and  retrieve  desired 
abstract  cards  and  documents  in  their  collection.  The  system  uses 
visual  coincidence  ("peek-a-boo")  term  cards  in  which  holes  are 
drilled  in  specific  locations  to  represent  documents  possessing  a  par¬ 
ticular  term.  Documents  identified  by  a  group  of  desired  terms  may 
be  retrieved  by  superimposing  the  term  cards  and  observing  the  re¬ 
sulting  coincident  holes.  The  present  set  of  cards  is  capable  of  hand¬ 
ling  up  to  10,000  documents.  Expansion  beyond  this  capacity  requires 
an  additional  deck  of  term  cards  that  must  be  processed  and  searched 
separately.  Since  the  Termatrex  system  is  an  economical,  rapid 
retrieval  system  that  fill  j  the  Center's  needs,  no  plans  have  been  made 
for  the  application  of  computer  techniques. 
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I.  St  MAI  A  KY 


The  Nondestructive  Testing  Information  Center  uses  the  Terma- 
trex  system  of  coordinate  indexing  to  identify  and  retrieve  desired  ab¬ 
stract  cards  and  documents  in  their  collection.  The  system  uses  visual 
coincidence  "peek-a-boo  '  term  cards  in  which  holes  are  drilled  in  speci¬ 
fic  locations  to  represent  documents  possessing  a  particular  term. 
Documents  identified  by  a  group  of  desired  terms  may  be  retrieved  by 
superimposing  the  term  cards  and  observing  the  resulting  coincident 
holes.  The  present  set  of  cards  Is  capable  of  handling  up  to  10,  000 
documents,  i.e.,  there  are  10,000  hole  positions  on  a  term  card,  Rx- 
pansion  beyond  this  capacity  requires  an  additional  deck  of  term  cards 
that  must  be  processed  and  searched  separately.  Since  the  Termatrex 
system  is  a  low  cost,  manually  operated,  rapid  retrieval  system  that 
adequately  fills  the  needs  of  the  Center,  it  has  not  been  found  neces¬ 
sary  to  plan  for  the  application  of  computer  techniques  at  this  time. 

The  Center  was  established  in  February  1961  (at  what  was  then 
the  Watertown  Arsenal  Laboratories)  primarily  to  collect,  maintain, 
and  disseminate  information  in  the  field  of  nondestructive  testing 
for  the  Ordnance  Corps.  In  July  1964,  the  Information  Center  was 
officially  designated  a  Center  for  Analysis  of  Scientific  and  Technical 
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Information  as  described  in  DoD  Instruction  5100.  4f>.  Kcsponsibilit  \ 
is  assigned  to  the  I'.  S.  Army  Materials  Research  Agency.  Watertown. 
Massachusetts. 

The  Center's  data  base  is  currently  made  up  of  about  4,  U00  re¬ 
ports  and  abstracts.  At  present,  this  collection  is  growing  at  a  rate 
of  1, 000  items  per  year.  In  the  past  two  years,  the  Center  performed 
about  97  different  literature  searches  as  requested  by  70  different 
governmental  and  commercial  organizations  in  addition  to  requests 
from  the  local  sources.  Besides  information  searches,  the  Center  also 
publishes  a  number  of  report  guides  (compilations  of  document  abstracts 
in  a  particular  subject  area),  information  pamphlets,  standard  speci¬ 
fications  and  regulations  of  interest,  and  a  newsletter  of  nondestructive 
testing  information. 


1 1  •  MECHANIZATION 

1  •  CHRONOLOGY 

In  1001  the  Center  began  looking  for  a  system  that  would  permit 
it  a  means  of  rapidly  extracting  desired  information  from  their  collec¬ 
tion  of  abstracts  and  reports.  The  conventional  3  x  f>  card  file  system 
was  eliminated  as  being  bulky  and  inefficient.  The  edge-punched  card 
system  was  also  eliminated  because  only  a  limited  number  of  index  terms 
could  be  used  in  each  report  reference  and  because  of  the  difficulty  of 
searching  by  the  needle- shake  method  once  the  file  grew  large. 

Utilization  of  the  automatic  data  processing  equipment  within  Watertown 
Arsenal  was  rejected  because  of  the  limited  capacity  (l>0  to  !)U  printing 
characters)  of  EAM  cards.  This  limitation  would  preclude  the  incor¬ 
poration  of  abstracts  on  the  EAM  cards  and  limit  the  number  of  index 
terms.  In  addition,  the  remote  location  of  the  EAM  equipment  from 
the  Center  would  render  it  inaccessible  on  short  notice. 

As  a  result  of  a  trip  to  DDC  (at  that  time,  ASTIA),  the  Center's 
staff  became  interested  in  the  "peek-a-boo"  card  system  of  coordinate 
indexing  and  the  commercial  Tcrmatrex  equipment  that  uses  this  sys¬ 
tem.  Termatrex  Model  T10-TKA  with  1,300  term  cards  was  purchased 
for  $3,000  and  received  in  the  fall  of  I0<>1;  i!  has  been  in  continuous 
operal  ion  since. 
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2. 


MECHANIZED  PROCESS  DESCRIPTION 


In  the  coordinate  index  system  utilizing  "peek-a-boo"  cards,  an 
index  term  from  a  thesaurus  is  printed  on  each  card  (Appendix  A  is  a. 
sample  of  the  Center's  thesaurus).  Holes  are  then  made  in  each  rai  d 
denoting  by  hole  coordinates  each  document  number  that  carries  Hu 
index  term.  Later,  the  document  number  is  retrieved  using  a  coordin¬ 
ate  grid  overlay  and  reading  the  100's  position  on  the  y-axis  and  the 
units  position  on  the  x-axis.  There  is  space  on  the  cards  for  10,000 
document  reference  holes.  Retrieved  document  numbers  may  then  be 
used  to  obtain  abstract  cards  or  documents  from  the  Center's  file. 
Appendix  13  illustrates  a  typical  abstract  card  with  coded  descriptors 
from  the  thesaurus.  Operation  of  the  system  from  the  standpoint  of 
both  the  documents  and  the  user  is  shown  in  Appendix  C. 

To  search  the  system,  the  user  selects  cards  corresponding  to 
his  desired  index  terms  and  superimposes  them  all  together  over  a 
card-size  light  source.  If  a  document  contains  all  of  the  desired 
terms,  its  representative  holes  on  the  term  cards  will  coincide  per¬ 
mitting  light  to  shine  through.  Coordinates  of  the  lighted  holes  arc 
the  desired  document  numbers.  The  Center  has  quoted  the  following 
example  of  system  operation. 


\ssuming  <•  smirch  is  to  he  rniidc  regarding  information  on  ultra 
1,  s’ >»r  *»>  wolds  in  missile  s.  Three  descriptor  cards  are 
involved  here.  ’  lilt  rusonics.  '  'Welds,  '  and  'Missiles.  ’  The 
'Ultrasonics'  card  contains  all  the  information  on  ultrasonics  in 
(In-  System;  'Welds.'  all  the  information  on  welds;  and  'Missiles, 
all  information  on  missiles.  By  overlapping  'Ultrasonics'  and 
'Welds,  '  the  light  shines  through  only  at  those  locations  that 
identify  documents  yielding  information  on  ultrasonic  testing  of 
welds.  Everything  else  is  excluded.  By  overlapping  Missiles 
on  top  of  the  preceding  two  cards,  all  information  on  ultrasonic 
testing  of  welds  for  items  other  than  missiles  is  excluded  and 
light  shines  through  only  for  those  documents  pertaining  to  ultra¬ 
sonic  testing  of  welds  in  missiles.  The  System  is  also  quite 
flexible  since  ultrasonic  testing  of  steel  welds  in  missiles  can  be 
determined  by  simply  overlapping  the  descriptor  card  of  'Steel'; 
or  'Ultrasonics’  can  be  replaced  by  'X-Ray*  for  a  search  in 
another  direction." 

Two  or  throe  minutes  are  said  to  represent  a  typical  time  for 
conducting  a  search. 

The  Termatrex  equipment  consists  of  a  precision  drill,  a  file 
of  flexible  plastic  cards  containing  special  identifying  features  such 
as  number  tabs  and  colors,  and  a  light  box  for  readout  purposes. 
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Holes  are  made  in  the  cards  with  the  precision  drill  which  is  movable 
on  two  axes  to  the  appropriate  coordinates.  Coordinates  are  deter¬ 
mined  by  a  1  00  x  100  grid.  Item  number  1427,  for  example,  would 
correspond  to  the  15th  row  and  the  28th  column.  A  microswitch  must 
be  closed  on  each  of  the  axis  and  on  the  platen  on  which  the  card¬ 
holding  template  sets  before  the  drill  will  operate.  A  warning  device 
installed  on  the  drill  reduces  errors  resulting  from  out-ol'-sequence 
drilling.  Color  filters  are  used  to  indicate  whether  or  not  a  complete 
document  is  in  the  Center's  files  and  whether  or  not  the  document  is 
classified.  A  green  transparent  card  is  drilled  when  the  document  is 
in  the  Center's  files;  left  undrilled  when  not.  Therefore,  a  green  coin 
cider.t  term  card  hole  indicate  that  only  the  document  abstract  is 
available;  a  white  hole  indicates  that  the  document  is  available.  A  red 
transparent  card  is  drilled  when  the  document  is  unclassified  and  not 
drilled  when  classified.  Therefore,  a  red  coincident  hole  indicates  a 
warning  that  the  document  is  classified. 

A  method  for  searching  all  publications  in  the  system  authored 
by  the  same  person  has  also  been  developed.  This  method  uses  one 
Termatrex  card  for  each  of  the  following  categories: 

1 .  first  letter  of  the  first  name 
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first  letter  of  the  last  name 


3.  second  letter  of  the  last  name 

4.  third  letter  of  the  last  name. 

Cards  for  these  categories  for  all  authors  in  the  system  arc  segregated 
into  four  corresponding  groups.  The  user  makes  his  document  selec¬ 
tions  in  the  same  fashion  as  described  for  subject  term,  except  that 
each  search  requires  exactly  four  cards.  Appendix  D  illustrates  the 
distribution  of  cards  in  this  arrangement. 

The  term  cards  are  provided  with  color-coded  tabs  in  one  of  six 
colors.  In  the  past,  the  Center  used  these  to  simplify  subject  filing, 
e.g.,  black  for  "X-Ray";  blue  for  "Ultrasonics."  However,  because  of 
the  growth  of  the  file  and  the  need  for  spare  cards,  the  color  distinction 
has  largely  lost  its  significance.  The  term  card  thesaurus,  shown  in 
Appendix  A,  illustrates  how  the  card  tab  color  forms  part  of  the  card 
identification  (B-black,  O-orange,  etc. ). 

Capacity  of  a  complete  Termatrex  system  is  10,  000  document 
references  corresponding  to  as  many  hole  positions  on  each  term  card. 
In  order  to  accommodate  a  larger  number  of  references,  as  many  card 
file  systems  are  necessary  as  there  are  multiples  of  10,  000  references. 
Term  cards  belonging  to  a  maximum  of  10  different  systems  may  be 
identified  by  a  scheme  of  punching  the  edge  of  the  card  in  a  specified 
position.  This,  however,  does  not  relieve  the  user  of  the  necessity 


of  conducting  separate  searches  in  each  system,  viz.,  cards  from  urn 
system  cannot  be  intermingled  with  cards  from  another  system  for  a 
common  search.  One  and  one-half  man-years  are  annually  expended 
in  working  with  the  equipment,  not  including  the  clerical  labor  in  drill 
ing  the  card  holes. 
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BONDING  METHODS  AND  A  BONDING  CLAMP  FOR  ULTRASONIC  MEASUREMENTS 
1173  P.F.  Sullivan 

WAL  TN  143/40,  Watertown  Arsenal  Laboratories,  Watertown,  Mass., 
Dec  61;  also  J.  Acoust  Soc.  Am.  Vol  34,  No.  13,  Dec  62 
The  results  of  an  investigation  conducted  to  improve  bonding 
techniques  between  the  transducer  and  specimen  in  ultrasonic 
measurements  are  presented.  Two  major  coupling  agent  ,  glycerin 
and  phenyl  salicylate,  were  subjected  to  tests.  As  a  result  of 
these  tests,  a  bonding  clamp  was  developed  which  greatly 
increased  the  reproducibility  and  accuracy  of  measurements. 

(In  WAL  TN  only:  A  new  bonding  method  using  glycerin  and  oil 
is  reported.) 
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Termatrex  system  of  coordinate  indexing  to  identify  and  retrieve 
desired  abstract  cards  and  documents  in  their  collection.  The 
system  uses  visual  coincidence  ("peek-a-boo")  term  cards  in  which 
holes  are  drilled  in  specific  locations  to  represent  documents 
possessing  a  particular  term.  Documents  identified  by  a  group 
!  of  desired  terms  may  be  retrieved  by  superimposing  the  term 
cards  and  observing  the  resulting  coincident  holes.  The  present 
set  of  cards  is  capable  of  handling  up  to  10,  000  documents. 

Expansion  beyond  this  capacity  requires  an  additional  deck  oi  term 
cards  that  must  be  processed  and  searched  separately.  Since  the 
Termatrex  system  is  an  economical,  rapid  retrieval  system  that 
fills  the  Center's  needs,  no  plans  have  been  made  for  the  application 
of  computer  techniques. 
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h »*  •  MNflfAi  I  (iHt.HANI  NHMItF.H:  II  -TprifiiMf.  <■«*« 
t h#.  Mt'|»lii  *»hto  iHitul nf  Mu*  •  « fulfill  *  >*v  *rnn»  unitor  whl«‘h 
i lir  ti«|»fi»i  will  14*11. 

NA.  A,  A  •(f.  I’HOJI-Cr  NUMflFH  F til r*  M-  <lpf  rvpttAtO 
»»  •lit Hi v  rtrt'tWHurtii  «*tOitlllir  *»♦«»«.  *»■  l'  *•*-  ju  in  t  tmtMhrt. 

Hill^|ii|<i('i  flUrtfl.n,  miftllirtA,  trt^ll  Ii  I'M.  Ml*. 

>  nuK.isA  MKi*<m  r  NtiMnKR*^t.  rut#*r  ti«..  ««i- 

.  ».i*  •f|'  .it  tnitfil  t’t  hv  whtrti  »hr  tl»*rni|.pnl  *»ill  l'A  i*lrnUfinl 

.11.  *1  .  l*\  I  In*  -'MM  Mint  tuft  4M  flVlt\,  I  III!  fUil'i'lM  (tlllKI 

l.o  ■•III i|.it*  t-»  ll>|>  *i‘|.i>rl. 

*.»  I  t|Ml  l»*  Ml  I-Olft  tf  i hr  rr^mr«  tm*  hrrit 

I  n»\  tl*»*»  t>ii<‘#t  i.iiuilirr*  ( t  f  i  tb>  '‘»r4»fu*#«ir 

■r  4  »  l/|.*  -r  II.  »  .  linn  rniPf  till**-  UliniFrri  m. 

|.».  AV  All  Mill  II  v  MMI I  A  riON  NOTiC  f  S  Fntn  nny  tfm- 

n  .  ii  I  iti  1 1ti  *  ilisM*niiiMti,,n  "I  ill*  rrp.itl.  i«thr»  Omit  lhn»r 


ImpAKtut  l»v  AM-Ilfllv  (tnAHlfli  Hllull,  MMIIV  MlrtlldMil  A 

AIM  h  HA* 

r  11  * If ir*f  r^f|iir  a i t>rn  i»m  nhinin  *  -*f  lh»A 

fnptlff  f»nm  l>flf  . 1 1 

f /I  *'F*nt  1*1*11  •'P»»»iil  unit  itlAAnmin  i*M»n  “I  MilA 

frpn*t  l*v  OW  1“  «i"»  imlh'ift^rH.  M 

«  ti  M|l.  S  r,ftV*Mimi'n|  **nr(.»  |r»*»  Inny  "hlnin  •  mjiiHh  <>| 
ihlA  illrri  1 1  v  I  Mini  IH*  .  Oilin  •pnitilii*.!  IMh 

tiAot*  *hal|  »Of|i|A*l  tlitnnph 

•  i 

•  Ii  ’Ml  «S  mil  It  in  v  n*pm  io*  mihv  nMmp  •  *H»io*  nf  Mil* 

»opf»»i  ifiro«it\  fiMhi  f>l>f‘.  fMhrr  qnnhfifxl  n*0»* 

‘•lirtfl  iot|i|o*i  ilit«'ii|»h 


*  '»  “Alt  (lull ilnn  1*11  -I  IhtAirpou  i*  i  nnii.«||oi|.  t>ml 
ifirtf  |>|M  niol*  hull  tr«|lin*l  ihl'xlfih 


l|  111*.  |«|I..||  ll.l'l  liPM*  l>HHI*.||».|  la.  Ml*  OIM.  r  >.f  |  «>■  hllli  dl 

Sifvlf  »••  .  I  'i|.  .1  linrni  ••!  »  -m. ».  >\  •«•»  UnI>-  tr  »!■■•  fMt<tt<  ,  Mull 

•  lie  lli|>i  ||i>  I  Hint  »*»il  r  I  Mm*  I*  ft « «  **.  It  lill'MVii, 

II  sl*|M*l,I  MI  N|  Alt\  N*  »l  1**1  n.n*  1..T  .I.l.hn.f|i  »l  r.|.Uno 
nil  v  ••  iinn, 

l.\  Ml'ONSftlVlNti  Mil  l  I  ARY  A»  MVITV  I* mot  ffio  pm»mo  nf  j 
<h«*  il«|MMtt»*(ll)tl  |‘iu|ftf  I  Mljr*  ill  lillui* Afniy  *|t>m*min* 

♦»•#•  <  ♦<**♦»♦•«  Ii  Mini  i|rvO|*i|.inrnl.  tin  mfihrAs. 

I  I  All1,  t  ft  At'  h  flili't  on  fth*lf«l<  I  *i  v(  lift  H  htii'l  <mif  U>  luni 

MimmiHV  i«|  il»o  i|iu  iiinrni  inilii'ikiivr  nf  (hi*  rvoii  M»nu*ti 

i»  tuiiv  t»t*ii  HppnAf  olArvwhno  m  thr  Imrtv  »'|  Mh  |o<  Imirnl  to 

fu »if  If  niMnitmot  *|iik«  ♦*  nv  roAHiM'il.  ii  .  . . .  *hnll 

hr  nMmliri) 

l»  if  hlplllv  ifOAimlilr  lli*l  I  hr  ftMlffli  I  of  I  |rt4Mf|i‘i|  »r|n»4fn 
lu*  mu  ton* iliml.  Rftdi  |i*rii*tn|ili  Hi*  nh*lMn  f  *h*M  end  with 
An  Iinlti  Afimt  of  Iho  omIMhiv  AftnitilV  •*ln**ifi.  *li«m  «f  Ihr  m 
fa.fmiMMHi  m  thr  p*fn*rnph.  «rpm*oniri|  a*  i?«i  t\t  u  >  rf>» 

Thru*  i*  tin  limiinti'Mi  «m  itn*  ton*(h  «*<  Mir*  aIiaiia.  t  !!••« 
rv**l.  fill1  fllfi>«ll(>()  IftflRlIl  l*  fl«m  t  In 

H  KKV  •ORDS:  K*v  wrnrt*  Air  t*i  liiifi'Alty  m<<Aiiin*ful  form* 

■«r  hK*iM  ph*A*r*  M»a|  i  harm  iftrfrr  m  »r|*n*f  hii«|  hiai*  l«r  >moif  n* 
mi»|o*  onirirs  fur  (*  Al  a  tn*in*  I  hr  tt-pml  Kr  v  i\*»nl*  mn*l  It* 

*m |<».  ir«l  *n  llmi  no  *t*ottti«v  •  ln**tlii  Atmn  i*  mi|«mo<l  lilonii- 
fmi*.  *ut  h  am  4‘i|ui|‘mrni  im-rfrl  i|r*i*noiiim.  tin.lr  oA'nr.  mtliiAfy 
pr.*|r.  I  rn#fo  n*f*r,  *r"|(|A|i1l|(  |m  A|i"H.  HiA\  ho  i|*rit  m*  koy 
hit  Will  ho  fnllnArOil  liy  An  lili|li  Allot!  nf  1r»  hrtl<  At  rofl 
frvi  Thr  A**iunmrnl  of  link*  mlr*  ftiuf  ftinpn  i«  'iptiniiAl 
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Grimly  ri***ifirrttion 


